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SHBLTTH  SlMPOSim  OM  OTRHnT.mCS 

T!ia  Twal2't!i  Sympoaltaiii  an  Turbulenca  was  hald  an  bha  nnivaraxby  a£ 
Miasourl-RoXla  (OMR) ,  with  tha  technical  aasaiona  beginning  on  Monday  morning, 
Saotamber  24,  1990,  and  ending  at  midday  Madnaaday,  September  26,  1992; 
regiatration  and  a  social  get-together  on  Sunday  evening  preceded  the 
technical  program. 

The  Twelfth  Turbulence  Symposium  was  sponsored  by  tha  Office  of  Naval 
Research,  without  whose  support  it  would  not  have  been  held.  Dr.  !•.?.  Purtell 
and  Dr.  Sp^ro  Lekoudia  shared  the  responsibility  for  this,  wit.h  Pat  attending 
tha  Turbulence  Symposium  and  serving  on  the  Steering  Committee.  The  PI 
expresses  his  appreciation  for  QNR's  support  over  tha  years  whan  he  has  been 
rasponsibla  for  tha  Turbulenca  Sympoaium- 

The  facilities  of  tha  University  of  Missouri-Rolla  are  made  available 
for  t.ta  Turbulence  Symposium,  wit.h  c.he  Chemical  Engineering  Department  and 
Continuing  Education  providing  secretarial  and  other  help.  Tha  Turbulence 
Symposia  of  1983,  1984,  1986,  1988,  and  1990  have  been  directed  by  X  B  Reed, 
Jr.  of  the  University  of  Missouri-Rolla,  with  the  assistance  of  hia  co- 
chairman,  G.  K.  Patterson,  now  Associate  Dean  of  Engineering,  University  of 
.Missouri-Rolla,  and  J.  L.  laki.n.  Chairman  of  Ohio  State  University's  Chemical 
Engineering  Department.  Because  of  c.he  reduced  funding,  Drs.  Patterson  and 
Zakin  will  become  Honorary  Co-chairman. 

The  highlights  of  the  technical  program  were: 

■’Vortical  Str’jcturas  and  Their  Central  Role  in  Boundary  layer  Turbulenca" 

by  Stephen  X.  Robinson 
NASA  langley  Research  Laboratory 
Hampton ,  VA 

"The  Models  of  Free  Shear  Dynamics" 
by  Larry  Redekopp 
University  of  Southern  California 
Los  Angeles,  CA 

•PDF  Methods  for  Turbulent  Plows" 
by  Steve  Pope 
Cornell  University 
Ithaca,  NY 


and 


'New  Oevelopmenea  in  Underscanding  Supersonic  Turbuland  Boundary  Layers' 

by  A.  J.  Smitis 
Princeton  University 
Princeton,  MJ 

e 

Thera  were  64  contributed  papers  distributed  among  eleven  technical 
sessions.  The  full  program  follows  (see  Appendix  A). 

One  of  t.te  features  of  the  UMR  Turbulence  Symposium  which  has  long  been 
felt  to  be  desirable  (highly  desiraole,  very  important)  by  most  attendees,  as 
well  as  by  the  Steering  Committee,  has  been  the  intimate  nature  of  the 
Turbulence  Symposium,  especially  its  opportunities  for  technical  discussions 
outside  t.he  formal  Q&A/Comments  interludes  following  each  presentation.  Until 
t.ha  1988  Turbulence  Symposium,  simultaneous  sessions  had  been  avoided.  With 
t.ne  advent  in  t.ha  lata  'TO's  and  early  '  30  •  s  of  decreased  funding  from  federal 
agencies  and  of  decreased  funding  for  travel  in  universities,  federal 
laboratories,  and  industrial  H&D,  attendance  at  the  Turbulence  Symposium  began 
to  decii.he.  The  trend  has  continued  and  has  had  especially  deleterious 
affects  for  t.hose  not  presenting  papers.  Efforts  to  halt  the  attendance 
erosion  culminated  in  the  1988  Turbulence  Symposium  being  charactaritad  by 
Simultaneous  sessions  for  t.he  entire  Symposium,  aside  from  the  invited 
lecturers.  That  continued  in  the  1990  Turbulence  Symposium  and  will  doubtless 
continue  into  the  foreseeable  future.  Simultaneous  sessions  have  been 
apportioned,  very  roughly  speaking,  into  fundamental  versus  applied  sessions 
i.h  an  attempt  to  minimise  conflict  and  in  particular  to  continue  to  provide  a 
full  Turbulence  Symposium  of  activity  far  attendees  who  want  it  to  remain  one 
amphasioing  fundamental  developments,  while  at  the  same  time  connecting  them 
With  strong  applications. 

There  continue  to  be  certain,  not  necessarily  major,  problems  with 
having  the  manuscripts  from  the  Turbulence  Symposium  published  in  the  archival 
literature.  There  has  been  a  relatively  high  rejection  rate,  but  authors  now 
rightly  blame  the  journals,  not  the  PI,  the  Turbulence  Symposium,  or  the 
Steering  Committee.  Rather  than  appearing  in  a  single  issue  of  the  journal, 
papers  appear  over  a  period  of  time,  and  worse,  attribution  to  the  Turbulence 


Symposium  is  not:  always  mads.  Thsrs  wars  no  papsrs  from  ehs  1990  Turbulancs 
Symposium  publishad  in  Conrauters  and  ?luid3.  so  this  journal  is  not  a  problam; 
but  thosa  from  1988  and  1990  published  in  Physics  of  ?luid3  often  Lacked  the 
Turbulancs  Symposium  designation. 

The  continued  support  of  ONR  by  encouraging  its  funded  (and  proposal 
submitting)  investigators  to  present  papers  at  the  Turbulence  Symposium  is  an 
important  ingredient  in  maintaining  and  increasing  guality  and  attendance.  It 
also  provides  ONR  personnel  additional  first-hand  opportunities  to  see  the 
work  of  many  of  their  past,  present,  and  future  supported  investigators  "in 
action"  and  to  hear,  as  well  as  participate  in,  t.heir  evaluation  during  the 
Steering  Committee  discussions,  as  wall  as  in  the  Q&A  following  presentations. 

Participant  Response 

One-hundred  participants  attended  the  Twelfth  Turbulence  Symposium,  with 
seventy-two  from  universities  (up  from  67  in  ’90),  seventeen  from  governmental 
laboratories  (up  from  10),  and  eleven  from  industry  (up  from  10).  There  was, 
as  is  customary,  a  significant  international  contingent  present,  with 
Australia  (1),  Canada  (1),  Federal  Republic  of  Germany  (2),  Franca  (1), 
Nat.heriands  (4),  Switaariand  (1),  Hong  Xong  (1),  India  (1)/  Japan  (1),  United 
Kingdom  (1),  and  Republic  of  China  (3),  represented.  The  list  of 
participants  appears  in  Appendix  3. 

Squipmenc  Exhibits 

Each  Symposium,  ample  space  is  made  available  for  vendors  of  turbulence 
measurement,  data  acquisition,  and  analysis  equipment,  and  various  companies 
are  invited.  TSI  and  OANTEC,  as  always,  brought  large  demonstration  teams. 
They  also  provide  tangible  support,  including  underwriting  the  social  hour, 
which  we  appreciate.  New  personnel  from  OANTEC  expressed  the  strong  opinion 
that  they  were  not  sufficiently  given  the  opportunity  to  sell  their  wares. 


-  iV-  is  - 


Banquae 

Zano’3  Rascaurane  hoscad  tha  Turbulanca  Sympoaium  banquec,  and  bba 
•xcallann  tnldwascarn  scaaks  an  a  modaat:  prlca  (banquae  coses  wasa  $19)  wera 
wldaly  compliinanead.  Tha  Callaqium  Mualcnta  provldad  afbar-dlnnar 
anearealiunane .  Mr.  Basil  Moore  was  the  afbar-dinnar  speaker,  and  ’’The  hvunor 
of  Abe  Lincoln"  was  indeed  humorous. 
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appendix  a 


Tcgram  Announcament 

welfth  Symposium  on  TurtJulenca 


X)  I  University 
extension 


September  24-26,  1990 
Roila,  MO  U.S.A. 


Twelfth  Symposium  on  Turbulence 


jav.  Saotcmoer  23,  1990 

-IQ  3.m.  Secisiration  ana  Social  Hour.  Zenos  Motet  ana  Stea*  House 

oav.  Seotemoer  2a.  1990 

a5-3:30  ajTi.  Seqistration — Miner  Lounge.  Universitv  Center-east.  'JMfl 
^O-^taS  aan.  Symoosium  Coenmg— Welcoming  Semarxs— Centennial  Hail-West 
45-9:00  a.m.  Announcements  ana  General  intormation 


toosium  Soonsora 
•lice  or  Naval  Sesearcn 
niversiry  of  Missoun-aoila 

toasium  CJiatimen 

3  ^eeo.  ,;r. 

■nwersitv  of  Missoun-floita 

..■lairman 


Garv  K.  .^anerson 
University  of  Missoun-floiia 
Co-CJiairman 


enng  Committee 

''  ^9.  j.  AOnan 

voressor  at  Theoretical  ana  Aoa«eo 
4ecn  antes 
jniversity  of  Illinois 
3r.  9.  3.  Broakev 

Hstessor  at  Chemical  Sngineenng 
^hio  State  Universitv 

>.  9.  J.  Hansen 

lovai  nesearen  '.aoaraiory 

vasninqtoo.  O.C. 

:r  J.  c.  HM 

^'oiaasor  at  Chemical  S.ngineenng 

owa  Slata  University 

3r.  A.  K.  .VI  p.  Hussain 

^rotessor  at  Mecnamcai  Sngineenng 

joiversity  ot  Houston 

2r.  Q.  a.  Jones 

*<aiesaor  ana  Chairman  ot  Nuclear 

•nginaanng 

jniwersiiy  ot  Illinois 


Or.  S.  LsNouais 
Offica  of  Naval  nesaaren 
Aningwn.  Virginia 
Or.  J.  vtcMIcnaoi 

Air  ftorca  Office  of  Saantific  9asearcn 
Wasnington.  O.C. 

Or.  9.  3.  Miles 

Pralesaor  of  Mecnamcai  ana  Aerosoacs 

Engineering 

Pnneeton  University 

Or.  G.  K.  Patterson.  Co-Oirector 
Associate  Oean  of  £.ngineenng 
University  of  Missoun-Poiia 

Or.  X  9  Peso.  Jr..  Oiractor 
Protesaor  of  Chemical  &iginaenng 
Unnersicy  of  Misaoun-Poiia 

Or.  M.  U.  Reiscnman 
Office  of  Naval  Researen 
Anington.  Virginia 


Jacoues  ZaKin 
Ohio  Slate  University 
Co-Chairman 


Or.  A.  J.  Smits 

Protassor  of  Mocnamcai  ana  Aerosoace 

Snginoonng 

Pnneaton  Univarsity 

Or.  C.  G.  Soosaia 
iCASE 

NASA  Langiov  Resaaren  Canter 
Or.  0.  £.  Stock 

Professor  ot  Mecnamcai  Engineenng 
Wasnington  Slate  Uniwersnv 

Or.  w.  G.  Tieaerman 

Prolessor  ot  Mec.-iamcai  Sngineenng 

Puroue  University 

Or.  J.  U  Zakin.  Co-Oireetor 
Professor  ano  Chairman  of  Chemical 
Engineenng 
Ohio  State  Umversny 


Monday  Morning,  September  24,  1990 

9:00  a.m,  invit^a  Lecture.  Centennial  Hall-West,  ’“/orticai  Structures  ana  "naeir 
Central  ^oie  n  Sounaarv  Lever  Turouience. '  Sleonen  K,  Soomson. 
NASA  wenqiev  ^esearcn  Leooratcry.  Hamcton.  va. 

10:00  a.ni.  Certee  3reaK 


A 

nerent  Turouience  Structure— Centennial  Hail-West 
jirmen-  R.  3.  Srcakey  ana  a.  M.  r.  Hussain 
C3  a.m.  "^e  Ctiaractanstics  ot  Soirai  iVaves  n  An  Axiaiiv 
Rotating  R'ca  -'Q-m  '  S.  ;mao.  Ml.  '.ton.  Y.  yamaaa.  ana 
Q.  Ctiang,  Naqova  nstitute  or  ''ecnnoioqy 
AO  a.m.  •■''ansiticn  "arcuience.  ana  Csctilattnq  ~ow  n  a 
R'ce — A  Visual  Stuav, '  L  3.  rtsnier  ana  R.  3.  aroakey, 
Cf'O  State  ^niversitv 

J  x,iTt.  ■  nteraction  at  Conerent  Structures  .vitmn  a  Ccaxiai 
-at.  ■  S.  K.  Tanq  ana  N.  M.  ML  Ko,  Jniversitv  or  Hong 
Kong 


3 

Jets  ana  Waites — viarK  ""wain  Room 
CMairman;  S.  LaKOUdis 

10:20  4.fn.  ‘C.'iaractenstics  ot  3C  "urouient  Jets  m  Crossflow. '  A. 
O.  Demuren.  NASA  Lewis  Researcn  Center 

lOtiU)  a.m.  ■'>.e  Ceveicoment  ot  ""wm-jets  issuing  nto  a  Cross- 
ttow,  •  R.  J.  Clsimile.  R.  G.  ClMlcco.  Jmversitv  or  Cin¬ 
cinnati;  S.  Toy  ana  E.  Savory,  ’jniversiPr  at  Surrey 
11:00  a-tn.  ’’jninea  "Tneorv  ‘or  Turouient  Shear.  Jet  ano  .Vane 
Fiows.'  W.  C.  MIh,  Wasnington  State  university 


20  aun.  "Cn  nstaoiiities  and  -arge  Structures  n  Reaitacning 
Souncarv  Lavers. '  P.  R.  3anaycp«oiry«y.  .NASA  Lang- 
lev  Researc.n  Center 

40  ajn.  “S.'lec:  or  Adverse  R'essure  Gracient  on  :ne  ""urou- 
lence  3urst  Structure  of  Law  Revnoios  Numoer  Saui- 
libnum  3ounoarv  Lavers. '  J.  3.  White  and  W.  G. 

Tieflerman.  R-jraue  Universitv 

12:00  noon  uuncn—Centenniai  Haii-Sas: 

Monday  Afternoon,  September  24,  1990 

1:00  p.m.  Invitee  Lecture.  Centennial  Hail-west.  "The  Moaeis  of  Free  Shear 
Ovnamics. '  Larry  Redeicaao,  F'ofessor  ano  Chairman.  Aerosoace  cngi- 
neenng.  University  of  Southern  California.  Los  Angeles,  Caiil. 

A  & 

•hereni  Tureulence  Strueiuree  (cant.) — Centennial  Halt-West  Coherent  Turouience  Structures— eouctlon  and  Oynamies — Mark 

Twain  Room 

Chairmen:  R.  X  AOiian  and  X  3  ReeO.  Jr. 


O  3.fn.  ■‘Panein  Pecagnition.  vita,  U-Siqnai  Slaoa.  and  Quad¬ 
rant  Soiitting;  A  Cjmoanson  for  CMannei  Plow,'  y.  G. 
Aouad  ana  P.  3.  Srookav,  Ohio  State  Universitv 
."3  3.m.  “Ouacrani  Anaivsis  of  "uctuating  '“tircuienf  Veiocitv 
Oo.Tcanenrs  n  a  ‘"Afo-Ciniensionai  ^-jiiv-Oeveiooeci 
"urouienr  Channel  Plow  Using  a  "noie  vVire  P'oce. '  S. 
Yavuzxurt.  Stanford  University 

140  p.m. 

•rent  Structures.  Boundary  Layer  Countrof.  Drag  Reduction — 
■tenmai  -•aii-West 

airmen:  W.  G.  Tiederman  and  J.  .McMIcfiad 
30  o.m,  'Conerent  Structures  over  Crag  Reducing  Surfaces.' 

A.  3.  Scnwarcvan  Manan.  R.  Hoogsieen.  U.  C.  Stouttiart, 

K.  ;<risnna  Pr^sao.  Sincnoven  university  or  "ecnnai' 
ogy:  anc  P.  T.  M.  NieuwstaoL  '’ecnnicat  University  or 
Oeift 

00  p.m.  '.iet  Vortex  Generators  for  "urcuient  P'ow  Seaaration 
Control.  ■  G.  V.  Seidv.  Cld  Cominion  University:  J.  C. 
win  and  F.  G.  Mowara  ,'yASA  wjngiev  Resaarcn  Canter 


loo  pun.  “Pseudo-Oynamic  Reconstruction  of  the  Structure  of 
Turouient  Sounoarv  Lavers.  "  T.  GieseKe  ana  Y.  Q. 
Guezennec.  Chto  State  University 
2:20  p.m.  ■S.xDenments  on  ;ne  lUoniinear  Soectrai  Cvnamics  of 
P'anar  Jet  '"ransition  in  jVavenumcer  Comain.'  F.  Q. 
Thomas  ono  H.  C.  Chu.  University  ot  Motra  Came 

SreaK 

Conerent  Turouience  Structures — eduction  and  Qynamicn  icont.!  — 
Marx  Twain  Poom 

100  p.fn.  ‘GxDeriments  on  the  Effect  of  Mean  ='ow  Unsteaoi- 
ness  on  the  Suonarmonic  Generation  in  P'ane  Mixing 
Lavers. '  M.  a.  Haij,  R.  fi.  Mlksao.  ana  £.  J.  Powers. 
University  of  "'exas  at  Austin 

120  p.m.  "p'ane  JVaves  ana  Structures  n  "''urouienf  Channel 
Piow.  ■  L  Sirovicn.  Srown  university;  3.  Sail.  Univer¬ 
sity  Of  “exas  at  Austin;  ana  R.  A.  Hanoler.  Navai 
Research  Laooratpry 


Ml  p.m.  "Ciffusion  of  Slot  niecred  Crag  Reaucing  Poiymer 
Solution  n  a  Uo3U  Modified  Turouient  Sounoarv 
Laver  ■  S.  T.  Sommer  and  M.  L.  Petne.  Pennsylvania 
State  University 

COO  p.m.  "Structure  of  Revncios  Stress  .Near  the  Wait  in  Aaue- 
ous  Polymer  Solutions."  3.  Gamoerr  and  Ch.  X-  Yong, 
Universitat  Sssen.  Essen.  A/est  Germany 

i— 3  p.m.  "’he  nteraction  of  Poivmer  Aocitives  witn  '/omcity — 
A  Case  Stuov  on  vortex  Rings. '  A.  Gyr,  .Peoerai  insti¬ 
tute  Of  '■ec.nnoiogy,  Switzenano 

t:aO  p.m.  "Jnsteaov  =iow  n  a  three-Cimensionai  Rectangular 
Cavity  immersed  n  a  Turouient  Boundary  Laver."  R. 
G.  3>Micco.  P.  J.  Oisimile.  Univei  jity  of  Cmcinnati;  and 
N-  Toy.  E.  Savory,  university  ot  Surrey 


lAO  p.m.  "Comoutational  and  E,toenmentat  Cdservations  on 
Near  Pteid  Characteristics  of  an  Excited  Free  Snear 
Laver.  "  A.  3,  Cam.  F.  W.  Roos.  and  J.  T.  Xegeiman, 
McConnell  Dougias  Research  Laooratones 
4030  p.m.  "Nonlinear  Processes  of  an  Axisymmetnc  Circular  Jet 
under  Ouai-Mode  Ouaj-Prequenc'/  Excitations.'  Y.  T. 
Lin.  M.  R.  Wang,  and  F.  B.  Hsiao.  National  Cheng- 
Kung  University 

4:20  p.m.  "Observed  Oeveiooment  Cotaiis  for  Laminar  Flow 
instaoiiities  and  Smail-Scaie  Turouience  Witnm  uow- 
Soeed.  Two-Oimensionai  Wail  Jet  Pows. '  S.  3.  Pisner 
and  3.  H.  Mugnal.  University  of  Virginia 


Tuesday  Morning,  September  25,  1990 

3:20  a.fn.  inviteti  Lscivjre.  Centennial  Hail-West.  "PDF  Metnoas  for  Turoulent 
Flows.  ■  Sieve  Pooe.  Mecramcai  ana  Aeroscaca  Hnqineenng.  Carneii 
Universitv,  itnaca.  M.Y. 


A 

jar  Transoort — Centennial  Haii-West 
iirmen;  J.  C.  Hill  ana  G.  K.  Patterson 

-  a.fn.  "Jse  of  a  PCF  VIetnoa  m  tne  Moaeiimn  of  ""urouient 
Reacting  Flow  in  a  Jet-3tirrea  Reactor. '  0,  RoeKaerts. 
KoninKiilke.'Sheii-Aaooratorium.  Amstercam 
•3  a.m.  "Coticai  Measurement  of  me  furouient  Scaiar  ~eia  m 
a  Gas  mow  Witn  ana  Witnout  Ccmoustion. '  K.  Qberste- 
Lann  ana  W.  MerzKircn.  Universitat  Sssen.  West 
Germany 

■00  a.m.  '•■"urouient  ”ransoort  of  a  Passive  Scalar.  '  R.  G.  San¬ 
derson.  A.  0.  Leonard,  ana  J.  C.  Hill,  lowa  State  Uni¬ 
versity 


B 

New  Measurement  Methods — AlarK  f  .vain  Room 
Ctfairmeni  M.  M.  Reiscnman  ana  R.  J.  Aonan 
9:20  a.fn.  "Hign-Soeea  Paaicie  image  '/eiocimetry  interrogations 
Using  Coarse  image  Arravs.  ’  A.  Prasad.  .R.  J.  a  drian.  C. 
C.  Lanoreth.  ana  P.  Qffuit.  'Jniversitv  or  Illinois.  Jroana 
9:40  a.m.  '•’‘he  Ceveic^ ment  or  a  Svstem  for  Reai-'Flme.  Fuii- 
Fieia  Surface  Shear  Stress  .Measurements  Using  ucuia 
C.'ystais.  ■  N.  Toy,  E.  Savory,  ana  S.  PasKin.  University 
of  Surrey 

1Q:0Q  a.m.  •Investigating  :ne  Use  ot  Slereoscgoic  Pamcie  Streak 
Veiocimetrv  ror  Measuring  tne  Three-Cimensionai 
Vorticity  meio.'  S.  K.  Sinna.  University  of  Mississiooi; 
ana  P.  S.  Xuniman.  University  of  NeorasKa-uncoin 


3:40  a.m. 


1:00  a.in. 


1:20  auT>. 


n:40  a.m. 


10:20  a-m. 

"Xinematics  of  tne  Reaction  Cone  m  Homogeneous 
Turouience.'  A.  0.  Leonard  ana  X  C.  HilL  Iowa  State 
University 

"Cirec:  Numerical  Simulation  of  a  Rarailei-Consecutive 
Reaction  Pairm  Homogenous  Turouience.'"  M.  CfiaKra- 
bartt  ana  J.  C.  Hill,  lowa  State  University 

"Large-Sday  Simulation  of  Turoulent  Reacting  P'umes.'" 
R.  I.  Sykes.  0.  3.  Henn.  W.  S.  Leweilen.  ana  S.  F. 
Parker.  AflAP  Oivision  of  California  Researc.n  ana 
Tec.moiogy.  Inc. 

'"Numerical  ana  Exoenmentai  Investigations  of  Tem¬ 
perature  OistnOution  in  Aluminum  Pots  witn  Prescnbea 
Boundary  Conditions.  "  P.  A.  giretaie.  H.  A.  Ahmed, 
and  S.  E.  Khaiil.  Cairo  University 


"Flow  Velocity  Measurements  ov  Digital  imaging  Puisea 
Laser  Veiocimetry. '  Y.  A.  Hassan  and  R.  Cannan. 
Texas  A&M  University 

■Flow  Gradient  Corrections  on  Hot-Wire  Measurements 
as  AoDiieo  in  a  Two-Oimensionai  Turoulent  Wake."  J. 
H.  M.  Gooden.  National  Aerosoace  Laooratory.  me 
Ntftneriancs;  anc  .M.  van  Lent.  FaKker  Aircraft  3.V. 
1't:20  a.m.  "A  New  Aooroac.n  to  Non-mvasive  Flow  .Measure¬ 
ments  in  Comoiex  Flows.*  R.  X.  Menon  ana  J.  0. 
Miller.  TSl  incorooraieo 

11:40  a.m.  "Visualization  of  Regular  Structures  m  a  Tnoie  Let  ov 
Laser  Inouceo  Fluorescence.'  G.  Vaj3merOaumer  and 
G.  Schweiger,  Universitat  Ouisourg 


Corfee  Break 
10:40  a.m. 

11:00  a.m. 


12:00  noon  Lunch— Centennial  Hall-cast 


csonic 

—•en: 

.m. 

o.m. 

r  xm. 


0  PJTI. 

10  9.rri. 

<0  p.m. 
S)  P^. 

to  p.m. 


Tuesday  Attemoon.  September  25.  1990 

1:30  p.m.  Invitee  L5C"ere.  Centennial  H3ii-'<Vest.  ‘New  Ce’/eiooments  m  Unaerstara- 
inq  Susersonic  "'urzuiercs  Sauncar/  Lavers.'  A.  J.  Stmts.  Mecnanicai 
anc  Aerosaaca  engineering.  Pnneaton  University.  Princeton.  N.u. 


A 

ana  Suoersonic  Turouience — "entenniai  Haii-vvest 
A-  J.  Smits,  a.  3.  Miles,  ana  C.  G.  Soeziaie 
‘Canvection  veiociry  n  Suoersonic  ‘"urouient  Soun- 
oarv  uavers.  ■  £.  F.  Soma.  Syracuse  Universify;  J.  F. 
□  onovan.  McCanneil  Oouqias  F.esearcn  Laooratory; 
ana  A.  J.  Smits.  F'lnceton  university 
■Comoressiomtv  ana  Mixing  n  ”art5uient  F'ee  Shear 
Lavers.  ■  J.  C.  Outton.  R.  F.  3urr.  3.  G.  Goeoat.  ana  N. 
L.  Messersmitn.  University  of  iilinois-Uroana 
"Sound  ^'ooagation  issues  m  Gomoressioie  Turou* 
lenca. '  0.  Papamosenou.  University  of  California,  irvme 


a 

Lagrangian  Turtsulence — Marx  Twain  Room 

Chairmen:  0.  S.  Stoex  ana  G.  3.  Jones 

2:00  p.m.  “Gn  tne  Roie  or  Accelerating  Particles  m  the  Genera¬ 
tion  ot  Revnoios  Stress.  ’  R.  A.  .Manaler  anc  J.  0.  Swear¬ 
ingen.  Mavai  Researen  Laooratory;  P.  S.  Semard. 
University  or  Marviana 

2:20  p.m.  ‘Stocnastic  "raiectorv  Mooeis  Aopiieo  to  Turouient 
Diffusion:  Monte-Cano  Prtscess  versus  Marxov  Cham. ' 
U  Wang  ana  0.  c.  Slocx.  '/Vasnmgton  State  University 

2:40  p.m.  "A  Stuoy  on  Turouient  Diffusion  ana  Oetotmation  of 
Material  interface  m  a  P’oe  F-ow  with  Myoroqen  Suo- 
bie  Metnoo."  Y.  Hirata.  H.  Adacni.  ana  R.  Ito.  Gsaxa 
University 


3:00  p.m. 

"Sjtoioratory  Stuoy  of  in-oiane  Streamline  Curvature 
Effects  on  a  Supersonic  Turtjuient  Sounoary  Layer.' 

C.  3.  McGinley,  NASA  Langiey;  and  S.  M.  aogdonotf. 
P'inceton  University 

“S-xoiorator/  Study  of  TurtJuient  Strueoire  m  Com¬ 
pressible  Shear  Lavers  Using  Flucoiating  Pitot  Pres¬ 
sure  Measurements.'  Y.  R.  Shau  and  0.  S.  Ooillng, 
University  of  Tetas  at  Austin 

"Comoressioie  -'ee  Shear  Lavers.  ’  M.  Samimy,  G.  S. 
Elliott,  ana  M.  F.  Reeder.  Ohio  State  University 
“Hot  Wire  Measurement  Metnod  for  Temoerature  and 
Velocity  Ructuations  from  Transonic  to  Suoersonic 
Range  in  Heated  Rows  at  Low  Reynolds  Numoer."  P. 
Ouponf  and  U.  f.  Oeeieve.  instituc  Oe  Mecamoue  Sta> 
tisttoue  de  la  Turouience.  Marseille 
"Imaging  Turouient  Structure  m  Hign-Soeed  Air  Oy  Fil¬ 
tered  Rayieign  Scattenng,  *  R.  Mile*.  W.  Uempert.  and 
J.  Forkey,  Princeton  University 


Sreax 

3:20  p.m.  "Cn  tne  Particle  Motion  in  a  Homogeneous  Isotrooic 
Turouience.'  U.  Lai  ana  F.  G.  Yen,  National  Taiwan 
University 

3:40  p.i-n.  “Tii.-oulent  Deposition  ana  Traoomg  of  .a,erosals  at  a 
Wail."  U.  W.  Srooxe.  X.  Xontomans,  ana  T,  J.  Hanrstty, 
University  ot  Illinois:  ano  U.  3.  .McUaugniin.  Clantson 
University 

4:00  o.m.  ’Disoersion  ov  Irregular  Surface  Waves  in  Stratified 
One-Dimensionai  Channel  Flows.  ’  3.  Jong,  University 
of  Twente 


3.01. 


"Secona-Orcer  Closure  iVtodeis  tar  Hjgn-Soeeo  Com- 
oressioie  "ureuient  Flows.'  C.  G.  Soeztaie  ana  S.  Sar- 
kar.  >4ASA  Langiev  Fesearc.i  Canter 

S;1S  p.m.  Social  Hour— Canos  Motei  ana  SteaK  House 

Courtesv  or  Oantec  Siaciromcs;  TSl.  inc.;  ana  Aerometncs.  inc. 
7-10  p.m.  Sanauet  Cmner 

Wednesday  Morning,  September  26,  1990 


icat  Turouience  Structure— Centennial  Haii-'vVest 
•nen:  R.  J.  Hansen  ana  S.  LeKouais 
.  a.m.  '"^ocaiiv  Axisvmmetnc  ""urouienca. '  W.  K.  George. 
University  ot  Surfaio.  3UNV:  ana  M.  J.  Hussein.  Van- 
Oeroiit  University 

J  3JT1.  “A  Comoarative  Stuay  of  "Tiree  ^ec.nniaues  tor  Sstima- 
tion  of  ■"urouience  energy  Soectrum. '  P.  X.  Raian  ana 
S.  S.  MunuKutla,  Tennessee  Tec.nnoiogicai  University 


JO  ajn.  '^urouience  '/Vavenumoer  Soectra  m  rully-Oeveiooed 
Smootn  P''oe  Ffow,  '  J,  C.  S.  Lai.  University  of  New 
Soutn  Wales:  K-  J.  Suiiocx  ana  P.  Hoiils.  University  of 
Cueensiana 

20  a.m.  "e-nergy  ana  Scalar  '/anance  tor  Turouience:  Velocity 
ana  Scalar  Sisoectra.'  J.  R.  Memnq,  National  Center 
for  Atmosonenc  Researen:  ana  C.  Uetais.  institut  ae 
Mecanioue  ae  Qrenooie 

•0  ajn.  "Sisoectrai  Senavior  of  Large  Snsemoies  of  c.xact 
Solutions  to  Surgers'  Souation  for  Ranaom  initial 
Conaitions— A  Preliminary  Seooa. '  W.  Zheng  ana  X  B 
Peep.  Jr.,  University  of  Missoun-Roiia 

WO  aan.  "The  “.'fact  of  Streamline  Curvature  on  Decaying  Gna 
Turouience,"  P.  U  Johnson  anO  J.  P.  Johnston.  Stan* 
fora  University 


Complex  Turoulent  Flows — yiarK  Twain  Room 
Chairmen;  J.  L.  ZaKin  anc  M.  Mc.lAIcnael 

8:20  a.m.  "Guantitative  Determination  or  the  Evolution  of  the 
Waxe  Senina  ana  imouisiveiv  Staneo  Circular  Cylin¬ 
der,'  C.  Chu  ana  Y.  Liao.  National  Taiwan  University 
3:40  aun.  "Visual  Stuov  on  Vortex  Deveiooments  over  Lifting 
Surfaces  After  impulsive  Start."  F.  Finaish.  University 
of  Missoun-Roiia 


9:00  a.m.  "'Jortex  Sheading  ana  Xarman  Street  Oeveiooment 
Downstream  of  Single  ana  Tanaem  Airfoils,  ’  M.  P. 
Uanarat.  Old  Dominion  University:  and  R.  0.  Watson. 
NASA  Langley  Researen  Canter 

9:20  a.m.  "Vortex  Street  in  a  Confined  Sturry  Flow."  C.  0.  Popiel 
ano  0.  F.  Van  Oer  Merwe.  Energy  LaPoratory,  South 
Atnca 

9:40  a-m.  Turouience  Measurements  in  an  Atomizing  Jet."  H.  J. 

Hussein  ano  J.  Stone.  Vanoeroilt  University:  ano  3.  £. 
Ank,  Oantec  Sec'.ronics 

10:00  a.m.  "Effect  at  Turouience  Measured  by  Low  inertia  Gill 
Anemometer  on  Droplet  Coagulation."  R.  Hopkins  and 
J.  Podzimek.  University  of  Missoun-Roila 


Adloumment 


auioment  S;£hibit 

.3s:iers  or  eauiorrent  for  turouience  measurements  ana  analysis 
an  "0  oemonstrate  meir  eouioment  ouring  :ne  Svmoosium.  T3i. 
anteo  ana  Aerometncs  wnl  ae  present. 

“gistration 

.  atrenaees  are  urgea  to  return  :ne  registration  farm  to  allow  an 
:amate  or  attenaance.  A  registration  fee  of  S22S  is  oeing  cnargea. 
special  rate  or  SlCQ  is  avaiiaoie  for  graauate  stuaents  if  accom- 
iniea  pv  a  ietter  from  tneir  ‘acuity  aaviser.)  It  mciuaes  aorfee 
»aKs  out  ooes  not  cover  tne  cast  at  tne  luncnes  or  tne  oanauet 
•  -uescav  evening.  Attenoees  wno  oreregister  will  receive  a  local 
ao  or  tne  'j.Mfl  camous  ana  motei  locations  witn  teieonone 
jmoers  in  orcer  to  mane  tneir  own  lodging  arr^gements. 

ransaortation 

js  picxuo  will  Oe  provided  at  maior  motels  m  Roila. 


Proceedings  for  Former  Symposia 

The  orocaecings  or  tne  1971.  1973.  1975.  i98i.  i983  ana  creormts 
Of  tne  198a  1986  ana  1938  Svmoosia  on  Turouience  are  avanaoie 
for  purcnase  oy  use  of  tne  application  olanK. 

Meeting  Places 

University  Canter-cast.  University  of  iVlissoun-Roila.  for  lectures 
ana  lunc.neons:  Zeno  s  .Vlotei  ana  SteaK  House  for  social  nours  ana 
oanauet. 

For  Further  Information 
Waiter  Ries.  Coordinator 
Continuing  education 
119  Mecnanicai  Engineenng  Annex 
University  of  Mlssoun-Rolla 
Roila.  MO  68401-0249 
Phone  (3141  341-4132  or 
1-600-TS2-5057 


antinuing  education  REGISTRATION  CARO 

niversity  of  Vtissoun-Roila  Seotemoer  24-26.  1990 


SYMPOSIUM  ON 
TURBULENCE 


Cnecx  nere  ;f  Soeaxer/Session  Chairman 


.Aat 

<wl.l 

wO  Coo* 

SooM  S«evtnfv  fMa 

C/«OK  NMfvioar 

113  form,  accomoamed  by  tne  registration  tee.  snould  be  mailed  to  Turbulence 
■moosium.  Continuing  Education.  Anention:  Waiter  Riea.  119  Mecnanicai  E-igi- 
•enng  Annex.  University  of  Misaoun-Roila.  Roila.  MO  85401-0249.  Make  cneexs 
vaoie  to  tne  University  of  Missoun-Roiia.  Caan.  cneexs.  purcnase  orders.  VISA  or 
aterCard  acceoteo. 


Registrants:  (Please  Checx) 

C  Registration  Fee  S22S 

□  Registration  Fee  less  SlOO  deoosit  S12S 
C  Graauate  Student  Registration  Fee  SlOO 
C  Monday  Luneneon  S  3 

C  Tuesday  Luneneon  S  3 

u  Banquet  Dinner  S  19 

C  1971  Procaeoings  *S  11 

C  1973  Proceeoings  *S 

C  1975  Proceedings  ’S 

C  1981  Proceedings  ’S 

C  1983  Proceeoings  *5 

C  1984  Preonnts  *S 

Q  1986  Preonnts  *S 

Q  1988  Preonnts  "S 

C  'Overseas  Mailing  Charge  S 


Total  Enclosed 


t->  rs>  !•  o  lo  -• 
noaiAO^^Kifo 


ivel 

•jr  airways  ser^e  SL  Louis  (100  miies  east  of  floilai.  Car  rentals  may  be  maoe  at  tne  airoort. 

/nouna  buses  leave  tne  airoort  eacn  oay  bound  for  Roila  and  vice  versa.  The  Greynound  scneouie  is: 


St  LOUIS  Airoort  to  Roila 
Oeoarture  times: 


(central  daylignt  savings  time) 


Rolla  to  St  LOUIS  Airoort 
Oeoarture  times: 


Daily  Oa'ly 


3:10 

im. 

3:05 

a.m. 

2:00 

o.m. 

'9:50 

a.m. 

7:05 

o.rn. 

1^30 

o.m. 

3:20 

o.m. 

l;20 

p.m. 

11:20 

p.m. 

3:25 

o.m.  (Mon.-rri.) 

3:45 

o.m. 

10:00 

o.m. 

rttaiMMrw 


